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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

It has the cathode circulation line which makes the upstream circulate through the cathode outlet gas of a 
fuel cell, 

Supply of the reactant gas by the side of the cathode of a fuel cell is intercepted at the time of the 
shutdown of a fuel cell, 

The upstream is made to circulate through cathode side exhaust gas via a cathode circulation line, and 
the cell reaction in a fuel cell is made to continue. 

The fuel cell system characterized by using for the purge by the side of the cathode in a fuel cell, and an 
anode the inert gas obtained by consuming the oxygen in cathode side exhaust gas. 
[Claim 2] 

Said fuel cell system is equipped with the anode circulation line which makes the upstream circulate 
through the anode outlet gas of a fuel cell, 

Supply of the reactant gas by the side of the anode of a fuel cell is intercepted at the time of the 
shutdown of a fuel cell, 

The upstream is made to circulate through anode side exhaust gas via an anode circulation line, and the 
cell reaction in a fuel cell is made to continue. 

The fuel cell system according to claim 1 characterized by making the fuel in anode side exhaust gas 

consume. 

[Claim 3] 

Said cell reaction is a fuel cell system according to claim 2 characterized by controlling the latching 
valve for fuel supply and supplying anode gas when the reactant gas by the side of an anode runs short, 
in order to be continued until the oxygen in cathode side exhaust gas is consumed to fixed concentration, 
and to maintain said cell reaction. 
[Claim 4] 

The pressure in the eel by the side of said anode is a fuel cell system according to claim 2 characterized 
by controlling for closing motion of the latching valve for fuel supply and the latching valve for exhaust 
air to be able to adjust, and to become equivalent to the pressure in the eel by the side of a cathode. 
[Claim 5] 

The generated output by the cell reaction by which said fuel cell was continued is the fuel cell system of 
any one publication of claim 1 characterized by a rechargeable battery charging thru/or claim 4. 
[Claim 6] 

Said cathode circulation line is the fuel cell system of any one publication of claim 1 characterized by 
having an oxygen density detection means and judging generation of inert gas with an oxygen density 
detection means thru/or claim 5. 
[Claim 7] 

The fuel cell system of any one publication of claim 1 characterized by having the gas-capacity section 
which can hold the inert gas of a capacity required for a purge in said cathode circulation line thru/or 
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claim 6. 
[Claim 8] 

It is the fuel cell system of any one publication of claim 1 which said fuel cell system equips the 
upstream by the side of an anode and a cathode with Blois which supplies gas to a fuel cell, respectively, 
and is characterized by constituting each circulation line so that the exhaust gas which circulated for the 
upstream in said Blois may be drawn thru/or claim 6. 
[Claim 9] 

The purge by the side of said cathode and an anode is the fuel cell system of any one publication of 
claim 1 characterized by purging a circulation line after the purge in a fuel cell thru/or claim 6. 
[Claim 10] 

Said each circulation line is the fuel cell system of any one publication of claim 1 characterized by 
having the condensation means thru/or claim 9. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

In the time of shutdown etc., this invention intercepts the reactant gas supply to a fuel cell, and it relates 
to the fuel cell system which can eliminate reactant gas about the fuel cell system which eliminates the 
already supplied reactant gas out of a fuel cell, without supplying inert gas from the exterior especially. 
[0002] 

[Description of the Prior Art] 

There are some which the reactant gas supply to a fuel cell is intercepted in the time of shutdown etc. 
from the former, the fuel cell system whose exclusion of the reactant gas in a fuel cell was enabled is 
known, without supplying inert gas from the exterior, for example, are indicated by JP, 10-320 13, A. 
[0003] 

After it intercepts supply of reactant gas at the time of shutdown, this is making the upstream circulate 
through the outlet gas of the anode pole of a fuel cell, and a cathode pole, respectively, makes the cell 
reaction in a fuel cell continue, and permutes the reactant gas in a fuel cell by inert gas. In addition, he is 
trying to consume the generation-of-electrical-energy output by the cell reaction with a bypass load. 
[0004] 

[Problem(s) to be Solved by the Invention] 

However, the carbonate in a melting condition was used as the electrolyte in the above-mentioned 
conventional example, and it was a thing inapplicable [ with migration of carbonate ion (C032-) ] to the 
polymer electrolyte fuel cell which targets fuel gas the fused carbonate fuel cell system by which inert 
gas, such as a carbon dioxide (C02), is generated also for an anode side for pure hydrogen and air, and 
does not generate inert gas at all to an anode side. 
[0005] 

Then, this invention was made in view of the above-mentioned trouble, and aims at offering the suitable 
fuel cell system for exclusion of the reactant gas at the time of the shutdown of the polymer electrolyte 
fuel cell which uses pure hydrogen and air as a fuel. 
[0006] 

[Means for Solving the Problem] 

This invention is characterized by using for the purge by the side of the cathode in a fuel cell, and an 
anode the inert gas which intercepts supply of the reactant gas by the side of the cathode of a fuel cell at 
the time of the shutdown of a fuel cell, the upstream is made to circulate through cathode side exhaust 
gas via a cathode circulation line, is made to continue the cell reaction in a fuel cell, is made to consume 
the oxygen in cathode side exhaust gas, and is obtained. 
[0007] 

[Effect of the Invention] 

Therefore, in this invention, the inert gas obtained by making the upstream circulate through cathode 
side exhaust gas where supply of the reactant gas by the side of a cathode is intercepted at the time of 
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the shutdown of a fuel cell, making the cell reaction in a fuel cell continue, and consuming the oxygen in 
cathode side exhaust gas is used for the purge by the side of the cathode in a fuel cell, and an anode. For 
this reason, also in the polymer electrolyte fuel cell which uses pure hydrogen and air as a fuel, the 
purge at the time of the shutdown of a fuel cell can be performed, without having equipment, such as a 
purge gas bomb and a combustor. 
[0008] 

Furthermore, if intercept supply of the reactant gas by the side of an anode at the time of the shutdown 
of a fuel cell, the upstream is made to circulate through anode side exhaust gas via an anode circulation 
line and the fuel in anode exhaust is made to consume, consumption of a fuel can be held down to the 
minimum. 
[0009] 

And if sufficient quantity of inert gas is accumulated for the gas-capacity section in preparation for a 
cathode circulation line, the inert gas of sufficient amount to purge the passage and piping by the side of 
a cathode and an anode at the time of fuel cell shutdown etc. is securable. 
[0010] 

[Embodiment of the Invention] 

Hereafter, 1 operation gestalt of this invention is explained based on an accompanying drawing. 
[0011] 

(The 1st operation gestalt) 

Drawing J_ - drawin g 3 show the 1st operation gestalt of the fuel cell system which applied this 
invention, and d rawin g 1 is a control flow chart which sets a fuel cell structure-of-a-system Fig. and 
drawin g 2 to a control-system Fig., sets drawing 3 for a controller, and is performed. 
[0012] 

The fuel cell system is equipped with a fuel cell 1, the anode gas supply line 2 and cathode gas supply 
Rhine 3 which supply a fuel to a fuel cell 1, the anode circulation line 4 and the cathode circulation line 
5 which make the upstream circulate through the anode outlet gas and cathode outlet gas of a fuel cell 1 , 
respectively, the purge line 6 which purges a fuel cell 1 and each Rhine 2-5 with inert gas, and a cutoff 
means 7 to intercept the output cable run of a fuel cell 1 at the time of shutdown, in drawin g 1 . 
[0013] 

Said fuel cell 1 is constituted so that electrical energy may be taken out from an electrode using 
electrochemical reaction by supplying the air containing the oxygen supplied to anode pole 1 A from 
cathode gas supply Rhine 3 among the electrodes of the pair in which the hydrogen gas as fuel gas 
supplied from the anode gas supply line 2 was prepared on both sides of the electrolyte membrane to 
cathode side 1C among the electrodes of said pair, respectively. The generation-of-electrical-energy 
output of a fuel cell 1 is detected by the eel electrical-potential-difference sensor 8. 
[0014] 

Said anode gas supply line 2 is arranged and equipped with the inlet-port latching valve 1 1 and Blois 12 
at this order from the fuel tank which is hydrogen storage equipment and which is not illustrated all over 
the inlet-pipe way Al linked to the anode side entrance of a fuel cell 1. Moreover, a serial is arranged 
and equipped with a purge valve 13 and the outlet latching valve 14 from the anode side outlet of a fuel 
cell 1 at this order all over the outlet duct A2 linked to the fuel reprocessing plant which is not 
illustrated. During operation of a fuel cell 1, said anode gas supply line 2 opens said inlet-port latching 
valve 1 1, the outlet latching valve 14, and a purge valve 13 wide, and supplies the hydrogen gas from a 
fuel tank to anode pole 1 A of a fuel cell 1 by Blois 12. And he is trying to return the exhaust gas from an 
anode side outlet to a fuel reprocessing plant. 
[0015] 

Said cathode gas supply Rhine 3 is arranged and equipped with the inlet-port latching valve 15 and Blois 
16 from the fuel tank which was filled up with the compressed air and which is not illustrated at this 
order all over the inlet -pipe way CI linked to the cathode side entrance of a fuel cell 1. Moreover, it 
arranges and has the outlet latching valve 17 from the cathode side outlet of a fuel cell 1 all over the 
outlet duct C2 linked to the generation water decollator which is not illustrated. During operation of a 
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fuel cell 1, said cathode gas supply Rhine 3 makes said inlet-port latching valve 15 and the outlet 
latching valve 17 open wide, and supplies the air from a fuel tank to the cathode side of a fuel cell 1 by 
Blois 16. And he is trying to return the exhaust gas from a cathode side outlet to a generation water 
decollator. 
[0016] 

Said anode circulation line 4 connects and constitutes circulation duct A3 linked to the outlet duct A2 
between the purge valve 13 of said anode gas supply line 2, and the outlet latching valve 14 through the 
circulation latching valve 18 on the inlet pipe way Al between the inlet-port latching valve 1 1 of said 
anode gas supply line 2, and Blois 12. The anode circulation line 4 functions as opening the circulation 
latching valve 18 wide, attracting the anode outlet gas of a fuel cell 1 by Blois 12, and circulating the 
upstream of a fuel cell 1, when the inlet-port latching valve 1 1 and the outlet latching valve 14 of the 
anode gas supply line 2 are closed by the shutdown of a fuel cell 1. The anode circulation line 4 is 
equipped with bypass path A4 which bypassed said circulation latching valve 18 and Blois 12, and was 
connected to the inlet-pipe way Al of the anode gas supply line 2, the purge latching valve 19 is 
arranged at bypass path A4, and purge gas flows bypass path A4 and the purge latching valve 19 at the 
time of the purge of the fuel cell 1 mentioned later. The anode circulation line 4 is arranged and 
equipped with the condenser 20 which separates the moisture which cools the circulating anode outlet 
gas and is contained in gas between the outlet duct A2 of the anode gas supply line 2, and the circulation 
latching valve 18. 
[0017] 

Said cathode circulation line 5 connects and constitutes the circulation path C3 linked to the outlet duct 
C2 of the outlet latching valve 17 upstream in said cathode gas supply Rhine 3 through the tank 22 as 
the circulation latching valve 21 and the gas-capacity section on the inlet pipe way CI between the inlet- 
port latching valve 15 of said cathode gas supply Rhine 3, and Blois 16. The cathode circulation line 5 
functions as opening the circulation latching valve 21 wide, attracting the cathode outlet gas of a fuel 
cell 1 by Blois 16, and circulating the upstream of a fuel cell 1, when the inlet-port latching valve 15 and 
the outlet latching valve 1 7 of the cathode supply line 3 are closed by the shutdown of a fuel cell 1 . The 
oxygen density sensor 23 which detects the oxygen density of the accumulated gas is formed in the tank 
22 as the gas-capacity section. The cathode circulation line 5 is equipped with the condenser 24 which 
separates the moisture contained in gas by arranging between the outlet duct C2 in cathode gas supply 
Rhine 3, and the circulation latching valve 21, and cooling the circulating cathode outlet gas. 
[0018] 

Said purge line 6 is equipped with the purge duct C4 which connected the end through the purge 
latching valve 25 between the condenser 24 of the cathode circulation line 5, and the circulation latching 
valve 21. The other end of the purge duct C4 is connected and prepared in the upstream of the purge 
valve 13 in the outlet duct A2 of the anode gas supply line 2 via a check valve 26. At the time of the 
purge of a fuel cell 1, said purge line 6 makes it go via the cathode circulation line 5 from cathode gas 
supply Rhine 3 by Blois 16, and leads the nitrogen gas which is inert gas accumulated in the tank 22 
which is the gas-capacity section of the cathode circulation line 5 to the purge line 6. Subsequently, it 
functions as supplying the outlet duct A2 of the anode gas supply line 2 through a check valve 26. The 
purge gas led to the anode gas supply line 2 flows backwards anode pole 1A of a fuel cell 1, flows 
backwards and makes the anode circulation line 4 discharge from bypass-line A4. 
[0019] 

Said cutoff means 7 is equipped with cutoff contact 7 A between a fuel cell 1 and output cable run 7C. 
Change-over control of a flow location and the cutoff location is carried out by driving gear 7B by 
which cutoff contact 7A is controlled by the controller 9. That is, cutoff contact 7 A is made to output to 
the motor which does not illustrate the generation-of-electrical-energy output of a fuel cell 1 as a flow 
location at the time of operation of a fuel cell 1, and intercepts a fuel cell 1 from output cable run 7C as a 
cutoff location at the time of the shutdown of a fuel cell 1. Even if cutoff contact 7 A becomes a cutoff 
location, the generation-of-electrical-energy output of a fuel cell 1 is constituted so that output cable run 
7C may be bypassed and a rechargeable battery 10 may charge. 
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[0020] 

In drawin g 2 , the oxygen density signal from the oxygen density sensor 23 contained in the gas of the 
tank 22 as the gas-capacity section, the eel voltage signal from the eel electrical-potential-difference 
sensor 8 which detects the generation-of-electrical-energy output of a fuel cell 1, and the operation mode 
signal of a fuel cell 1 are inputted into a controller 9. Signals, such as operation mode and stop mode, are 
inputted into said operation mode signal by the operator etc. 
[0021] 

A controller 9 outputs the closing motion command output of each of said latching valve (21 11, 13-15, 
17-19, 25), the actuation command of supply Blois 12 and 16, and the actuation command to the cutoff 
means 7 again according to input signals, such as said operation mode signal. 
[0022] 

Next, the purging operation of this invention is explained based on the control flow chart shown in 
drawin g 3 of the fuel cell system performed for every fixed period in a controller. The control period 
which is a fixed period can adjust the opening of a latching valve, and is performed for every second as 
spacing which can be satisfied also about a controllability. 
[0023] 

First, in step SI, it judges whether the operation mode signal of a fuel cell 1 became stop mode, and in 
not becoming stop mode, it operates a fuel cell 1 by the operation mode of step S2. In operation mode, 
they are opened wide, and a purge valve 13, and an inlet port and outlet latching valves 11, 14, 15, and 
17 close the circulation latching valves 18 and 21 and the purge latching valves 19 and 25, and 
ventilation actuation of Blois 12 and 16 is carried out, and they supply the generation-of-electrical- 
energy output by the fuel cell 1 to loads, such as a motor, through the cutoff means 7 in a flow location. 
[0024] 

In said step SI, when it is judged that the operation mode signal of a fuel cell 1 became stop mode, it 

progresses to step S4 via step S3. 

[0025] 

At step S3, the cutoff means 7 is switched to a cutoff location from a flow location, a fuel cell 1 is 
intercepted from output cable run 7C, and the generation-of-electrical-energy output is stored in the 
rechargeable battery 10 which bypassed to output cable run 7C, and is connected with it. 
[0026] 

In step S4, the oxygen density signal from the oxygen density sensor 8 is supervised, and it judges 
whether it became below the predetermined value that the oxygen density set up beforehand. As for this 
decision, it judges whether the nitrogen gas as inert gas carried out the completion of generation with the 
predetermined value of an oxygen density on a tank 22, and the predetermined value in this case is made 
into about 5% which is the oxygen density which is convenient to a purge with extent without the risk of 
ignition or explosion. Even if it is 5% of oxygen density, in a fuel cell 1, an about [ 0.4V ] electrical 
potential difference is maintainable. When it is judged that an oxygen density is beyond the set point in 
step S4, it progresses to step S5. 
[0027] 

Steps S5-S7 are steps which generate the inert gas by the air, i.e., the nitrogen gas, which operates a fuel 
cell 1 with the fuel gas which remained in the system by closing an inlet port and the outlet latching 
valves 11, 14, 15, and 17, and consumed all oxygen to the cathode side. 
[0028] 

It judges whether step S5 is sufficient for the hydrogen fuel currently supplied to the fuel cell 1. This is 
judged by whether it is over the eel electrical potential difference (for example, 0.4V) which reverse 
voltage is built and does not damage a stack with the eel electrical potential difference from the eel 
electrical-potential-difference sensor 8. In stop mode, if not much much hydrogen is supplied, while it 
will be exhausted at the end and will become useless, if it is continuing covering a load over a thing 
without hydrogen, reverse voltage will arise. In this step S5, when hydrogen fuel is insufficient, it 
progresses to step S6, and when it runs short, it progresses to step S7. 
[0029] 
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In step S6 5 an inlet port and the outlet latching valves 11, 14, 15, and 17 are closed, a purge valve 13 and 
the circulation latching valves 18 and 21 are opened wide, and the command which operates both Blois 
12 and 16 is outputted. Only a purge valve 13 and the circulation latching valves 18 and 21 will be in an 
open condition. Each fuel gas supplied by each Blois 12 and 16 returns to Blois 12 and 16 through the 
anode circulation line 4 and the cathode circulation line 5, respectively, and is again supplied to a fuel 
cell 1. A fuel cell 1 consumes hydrogen by anode pole 1 A, consumes oxygen by cathode pole 1C, and 
charges a generation-of-electrical-energy output at a dc-battery 10. The oxygen density in the air which 
circulates through a cathode side decreases by consuming it with a fuel cell 1, and the rate of nitrogen 
gas becomes high gradually. It is cooled by condensers 20 and 24 and condensation removal of these 
circulating gas is carried out in the moisture in circulating gas. Therefore, the water generated by the cell 
reaction within a fuel cell 1 is removed, by water's remaining in the passage in a fuel cell 1, and taking 
up passage, circulating gas stops being able to flow easily and the fault (flooding) that a cell reaction 
does not occur can be prevented. 
[0030] 

If consumption of the hydrogen in the above-mentioned step S6 progresses, a judgment at step S5 will 

be made on hydrogen fuel running short, and will progress to step S7. 

[0031] 

In addition to actuation at step S6, at step 7, the inlet-port latching valve 1 1 is wide opened only for very 
small opening. For this reason, the oxygen density of the air which circulates to a cathode side is 
reduced, consuming the hydrogen supplied. It permutes by the nitrogen with which the oxygen density 
in the air fulfilled by the tank 22 also falls to coincidence, and is contained in air. An oxygen density is 
detected by the oxygen density sensor 8, and is inputted into a controller 9. When it is judged that the 
fall of an oxygen density is below the set point in step S4, it progresses to step S8. 
[0032] 

Step S8 and S9 show purge actuation of a fuel cell 1, and when they make counted value I increase for 
every control period and reach predetermined counted value N (predetermined time), he is trying to 
make the completion actuation of a purge of step S10 perform. 
[0033] 

At step S8, a time counter is started and it judges whether the counter value I exceeded the 
predetermined number N. When the counter value I does not fulfill a predetermined number N, it 
progresses to step S9 which starts or continues the purge actuation in a fuel cell 1, and in exceeding a 
predetermined number N, it progresses to step S10 which makes said purge complete. Said 
predetermined number N is time amount which carries out the multiplication of the control period, can 
also put in another way as predetermined time, and is made into the decision criterion of the completion 
of a purge. According to the die length and the piping layout of piping of the anode circulation line 4, 
the cathode circulation line 5, and purge line 6 grade, it decides on this completion time amount of a 
purge. 
[0034] 

The outlet latching valve 14 and the purge latching valves 19 and 25 are opened wide, a purge valve 13 
is closed, Blois 12 is stopped, and one counter value I is made to increase in step S9. Therefore, only the 
outlet latching valve 14 and the purge latching valves 19 and 25 open wide, and only Blois 16 is 
operating. The nitrogen gas as inert gas of a tank 22 is sent to Blois 16, results in the cathode side of a 
fuel cell 1, and reaches [ from a cathode outlet ] the anode side gas outlet of a fuel cell 1 via the cathode 
circulation line 5, the purge latching valve 25, and the purge line 6. The nitrogen gas as inert gas which 
reached the anode side gas outlet flows backwards the anode side of a fuel cell 1, flows backwards the 
anode circulation line 4 through bypass path A4 and the purge latching valve 19 from Blois 12 this side, 
and is discharged through the outlet latching valve 14 outside. If the purge actuation by step S9 covers 
the control period of said predetermined number N and is carried out, at step S8, it will judge that the 
counter value I exceeds a predetermined number N, and will progress to step S10. 
[0035] 

At step S10, the counter value I is set to "1", and all latching valves are closed, Blois 12 and 16 is 
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stopped, and it considers as the shutdown condition of a fuel cell 1. 
[0036] 

By this purge approach, before the oxygen density in cathode gas falls in extent without the risk of 
ignition or explosion by controlling closing motion of the inlet-port latching valve 1 1 by the side of an 
anode, fuel gas is exhausted all over the circulation line 4 by the side of an anode, and the situation that 
inert gas is not generated without consuming the oxygen by the side of a cathode can be avoided at an 
inert gas generate time, at i.e., the time of fuel circulation. 
[0037] 

Moreover, it connects with the upstream in Blois 12 by the side of an anode, and Blois 16 by the side of 
a cathode, respectively, each circulation lines 4 and 5 do not need to have Blois for an anode and 
cathode side to circulate exhaust gas, and Blois 12 and 16 used at the time of operation can perform 
circulation for the inert gas generation for a purge. 
[0038] 

Moreover, since the lower stream of a river of the cathode circulation line 5 is equipped with the tank 22 
as the gas-capacity section, the inert gas of sufficient amount to purge both by the side of an anode and a 
cathode is securable. 
[0039] 

Moreover, in the middle of said anode circulation line 4 and the cathode circulation line 5, it has 
condensers 20 and 24 and, thereby, condensation removal of the moisture in circulating gas is carried 
out. By removing the water generated by the cell reaction within a fuel cell 1, and water's remaining in 
the passage in a fuel cell 1, and taking up passage with condensers 20 and 24, circulating gas stops being 
able to flow easily and there is also no fault (flooding) that a cell reaction does not occur. 
[0040] 

If it is in this operation gestalt, the effectiveness indicated below can be done so. 
[0041] 

(a) Make the upstream circulate through cathode side exhaust gas via the cathode circulation line 5, 
where supply of the reactant gas by the side of a cathode is intercepted by the inlet-port latching valve 
1 1 at the time of the shutdown of a fuel cell 1, and make the cell reaction in a fuel cell 1 continue. 
Continuation of a cell reaction consumes the oxygen in cathode side exhaust gas, and uses the nitrogen 
gas as inert gas obtained for the purge by the side of the cathode in a fuel cell 1, and an anode. For this 
reason, also in the polymer electrolyte fuel cell which uses pure hydrogen and air as a fuel, the purge at 
the time of the shutdown of a fuel cell system can be performed, without having equipment, such as a 
combustor which burns a purge gas bomb and cathode exhaust using anode fuel gas. 

[0042] 

(b) Intercept supply of the reactant gas by the side of an anode by the inlet-port latching valve 11, make 
the upstream circulate through anode side exhaust gas via the anode circulation line 4, and make the fuel 
gas in anode exhaust (hydrogen) consume at the time of the shutdown of a fuel cell 1 . For this reason, 
consumption of the hydrogen as a fuel consumed at an anode side at the time of the permutation to the 
inert gas of cathode side exhaust gas can be held down to the minimum. 

[0043] 

(c) In order to make the cell reaction after shutdown continue until the oxygen in cathode side exhaust 
gas is consumed to fixed concentration, and to maintain said cell reaction, when the reactant gas by the 
side of an anode runs short, he controls the inlet-port latching valve 1 1 for fuel supply, and is trying to 
supply anode gas. For this reason, before the oxygen of cathode side exhaust gas is consumed to fixed 
concentration and generated as inert gas, it can prevent that anode side fuel gas is exhausted. 

[0044] 

(d) Since it had the tank 22 as the gas-capacity section which can hold the inert gas of a capacity 
required for a purge in the cathode circulation line 5, the inert gas of sufficient amount to purge both 
passage and piping a cathode and anode side at the time of the shutdown of a fuel cell 1 etc. can be 
accumulated. 

[0045] 
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(e) He equips the upstream by the side of an anode and a cathode with Blois 12 and 16 which supplies 
gas to a fuel cell 1, respectively, and is trying for each circulation lines 4 and 5 to circulate through 
exhaust gas for the upstream in said Blois 12 and 16. For this reason, Blois 12 and 16 same at the time 
of operation of a fuel cell 1 and shutdown can be used, and it becomes simple as the whole system, and 
it is advantageous in cost, a system-wide capacity, the system-wide volume, etc. are reduced, and it can 
miniaturize. 

[0046] 

(f) Since the purge by the side of a cathode and an anode purges circulation lines 4 and 5 after the purge 
in a fuel cell 1, the concentration of inert gas can purge the fuel cell 1 interior more effectively with the 
inert gas of the upstream also with high slightly much total flow of inert gas. And by being in the 
condition of extruding residual gas, such as passage, while a purge begins, since the through put of 
residual gas increases, a lower stream of a river can purge effectively the fuel cell 1 which are in an 
upper location as the passage which the total flow of inert gas has in the upstream more. In other words, 
it is complicated, and if possible, internal structure locates in the upstream the fuel cell 1 which is hard 
to purge compared with general passage piping, and can perform an effective purge. 

[0047] 

(g) Since each circulation lines 4 and 5 are equipped with the condensers 20 and 24 as a condensation 
means, by carrying out condensation removal of the moisture generated by the cell reaction within the 
fuel cell 1 at the time of circulation, and water's remaining during fuel circulation in the passage in a fuel 
cell 1, and taking up passage, gas stops being able to flow easily and the fault (flooding) that a cell 
reaction does not occur can be prevented. 

[0048] 

(h) Since the generated output by the cell reaction by which the fuel cell 1 was continued is charged at a 
rechargeable battery 10, the fuel consumption for generating inert gas can be effectively used as 
electrical energy. 

[0049] (i) It can prevent using it for a purge, before cathode side exhaust gas becomes perfect inert gas 
since the cathode circulation line 5 is equipped with the oxygen density sensor 23 as an oxygen density 
detection means and judges generation of inert gas by the oxygen density sensor 23. 
[0050] 

(The 2nd operation gestalt) 

The fuel cell with which drawin g 4 - drawin g 6 applied this invention shows the 2nd operation gestalt of 
a stem, and replaces it with the thing to which operation of the fuel cell 1 in an inert gas generation 
process is made to perform according to the generation-of-electrical-energy condition based on the eel 
electrical-potential-difference sensor 8, and it is made to make it perform, controlling the differential 
pressure by the side of an anode and a cathode within a predetermined value. Drawin g 4 is a control 
flow chart which sets a fuel cell structure-of-a-system Fig. and drawin g 5 to a control- system Fig., sets 
drawin g 6 R> 6 for a controller, and is performed. The same sign is attached about the same components 
as drawin g 1 - drawin g 3 , or the same processing, explanation is omitted, and different components and 
different processing are explained to a detail. 
[0051] 

In drawin g 4 , the pressure sensors 28 and 29 which detect the pressure of the inlet pipe way Al of the 
anode supply line 2 which was open for free passage to the inlet port and outlet by the side of the anode 
of a fuel cell 1, and the outlet duct A2 are arranged, and each pressure value is inputted into a controller 
9, as shown in drawin g 5 . Moreover, the pressure sensors 30 and 31 which detect the pressure of the 
inlet pipe way CI of the cathode supply line 3 which was open for free passage to the inlet port and 
outlet by the side of the cathode of a fuel cell 1, and the outlet duct C2 are arranged, and each pressure 
value is inputted into a controller 9 as shown in drawin g 5 . 
[0052] 

In drawin g 6 , steps SI 1, S6, S7, and S12 are inert gas generation processes, and steps S13-S15 are 

purge .processes. 

[0053] 
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A controller 9 measures the cathode lateral pressure PC and the anode lateral pressure PA in step SI 1 
(equivalent to step S5 of drawin g 3 ) following step S4. Let cathode lateral pressure PC in this case be 
the mean value of the pressure value of pressure sensors 30 and 31. Moreover, let anode lateral pressure 
PA be the mean value of the pressure value of pressure sensors 28 and 29 at an anode side. By the 
comparison of this pressure value, when there is no difference more than the predetermined range 
among both, it progresses to step S6, and from the anode lateral pressure PA, beyond a predetermined 
value, the cathode lateral pressure PC progresses to step S7, in being high. On the contrary, from the 
cathode lateral pressure PC, beyond a predetermined value, the anode lateral pressure PA progresses to 
step SI 2, in being high. Said predetermined value is a upper limit of the differential pressure which does 
not have a bad influence on the electrolyte membrane of a fuel cell 1, for example, is set as 30kPa. Thus, 
as a cause which differential pressure produces between the cathode side of a fuel cell 1, and an anode 
side, since a fuel circulation line is intercepted by the inert gas generate time with the exterior, when the 
rate of a volume ratio occupied to the anode side exhaust gas of the hydrogen by the side of the anode 
consumed at the time of fuel circulation differs from the rate of a volume ratio occupied to the cathode 
side exhaust gas of the oxygen consumed by the cathode side in **, it is generated in it. 
[0054] 

At step S6, an inlet port and the outlet latching valves 11, 14, 15, and 17 are closed, the circulation 
latching valves 18 and 21 are opened wide, the command which operates both Blois 12 and 16 is 
outputted, and only a purge valve 1 3 and the circulation latching valves 1 8 and 2 1 are made into an open 
condition. Each fuel gas supplied by each Blois 12 and 16 returns to Blois 12 and 16 through the anode 
circulation line 4 and the cathode circulation line 5, respectively, and is again supplied to a fuel cell 1. A 
fuel cell 1 consumes hydrogen by the anode side, consumes oxygen by the cathode side, and charges a 
generation-of-electrical-energy output at a dc-battery 10. The oxygen density in the air which circulates 
through a cathode side decreases by consuming it with a fuel cell 1, and the hydrogen which circulates 
through an anode side also decreases. It is cooled by condensers 20 and 24 and condensation removal of 
these circulating gas is carried out in the moisture in circulating gas. Therefore, the water generated by 
the cell reaction within a fuel cell 1 is removed, by water's remaining in the passage in a fuel cell 1, and 
taking up passage, circulating gas stops being able to flow easily and the fault (flooding) that a cell 
reaction does not occur can be prevented. On the other hand, when the cathode lateral pressure PC 
becomes high beyond a predetermined value to the anode lateral pressure PA, in step S7, the inlet-port 
latching valve 1 1 of the anode supply line 2 is wide opened by very small opening, the hydrogen gas 
supplied to an anode side is made to increase, the pressure by the side of an anode is increased, and it is 
made to balance with the cathode lateral pressure PC. On the other hand, when the anode lateral pressure 
PA becomes high beyond a predetermined value, in step 12, very small opening disconnection of the 
outlet latching valve 14 of the anode supply line 2 is carried out, the residual gas discharged from an 
anode side is made to increase, the pressure by the side of an anode is decreased, and they are cathode 
lateral pressure and PC keeping ****** .Thus, by balancing the anode lateral pressure PA and the 
cathode lateral pressure PC, the bad influence to an electrolyte membrane is eased and it can prevent 
damaging an electrolyte membrane. 
[0055] 

In step SI 3 (equivalent to step S8 of drawing 3 ) following step S4, the completion of a purge is judged 
because the pressure value by the side of an anode and a cathode becomes below atmospheric pressure. 
That is, the pressure value by the side of an anode and a cathode is equal to an atmospheric pressure, or 
purge actuation is made to continue by step SI 4, and the pressure value by the side of an anode and a 
cathode is equal to an atmospheric pressure until it becomes less than [ it ], or when becoming less than 
[ it ], it progresses to step SI 5, and purge actuation is terminated. 
[0056] 

Like said step S9, the outlet latching valve 14 and the purge latching valves 19 and 25 are opened wide, 
a purge valve 13 is closed by purge actuation at step SI 4, and Blois 12 is stopped. Therefore, only the 
outlet latching valve 14 and the purge latching valves 19 and 25 open wide, and only Blois 16 is 
operating. The nitrogen gas as inert gas of a tank 22 is sent to Blois 16, results in the cathode side of a 
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fuel cell 1, and reaches [ from a cathode outlet ] the anode side gas outlet of a fuel cell 1 via the cathode 
circulation line 5, the purge latching valve 25, and the purge line 6. The nitrogen gas as inert gas which 
reached the anode side gas outlet flows backwards the anode side of a fuel cell 1, flows backwards the 
anode circulation line 4 through bypass path A4 and the purge latching valve 19 from Blois 12 this side, 
and is discharged through the outlet latching valve 14 outside. 
[0057] 

Like step S10, the completion actuation of a purge at step S15 closes all latching valves, stops Blois 12 

and 16, and is made into the shutdown condition of a fuel cell 1. 

[0058] 

the anode fuel pressure sensors 28 and 29 attached before and after the fuel cell by this purge approach, 
and the cathode fuel pressure sensors 30 and 31 ~ having — the fuel pressure PA by the side of an anode 
— the fuel pressure PC by the side of a cathode, and abbreviation — closing motion control of the inlet 
port and the outlet latching valves 1 1 and 14 by the side of an anode is carried out so that it may become 
equal. 
[0059] 

In this operation gestalt, the effectiveness which was indicated below in addition to effectiveness (a) in 

the 1st operation gestalt, (b), (d) - (i) can be done so. 

[0060] 

(j) Control the fuel pressure PA in the eel by the side of an anode by closing motion of the inlet-port 
latching valve 1 1 for fuel supply, and the outlet latching valve 14 for exhaust air to become equivalent to 
the fuel pressure PC in the eel by the side of a cathode. For this reason, by the oxygen by the side of a 
cathode and the hydrogen by the side of an anode reacting, and consuming them within the circulatory 
system which became independent of the external world, a difference arises to the pressure PA by the 
side of the anode concerning the film in a fuel cell eel, and the pressure PC by the side of a cathode, and 
it can prevent that the film is damaged. 
[0061] 

(**) Moreover, since the completion of a purge is judged as compared with atmospheric pressure, a 
completion judging can be ensured. 
[Brief Description of the Drawings] 

[Drawing 1] The outline block diagram of the fuel cell system in which 1 operation gestalt of this 
invention is shown. 

[Drawin g 2] Similarly it is a control-system Fig. 

[Drawing 3] The control flow chart performed in a controller. 

[Drawin g 4] The outline block diagram of the fuel cell system in which the 2nd operation gestalt of this 
invention is shown. 

[Drawin g 5] Similarly it is a control-system Fig. 

[Drawin g 6] The control flow chart performed in a controller. 

[Description of Notations] 

1 Fuel Cell 

2 Anode Gas Supply Line 

3 Cathode Gas Supply Rhine 

4 Anode Circulation Line 

5 Cathode Circulation Line 

6 Purge Line 

7 Cutoff Means 

8 Cel Electrical-Potential-Difference Sensor 

9 Controller 

1 0 Rechargeable Battery 
1115 Inlet-port latching valve 
12 16 Blois 

14 17 Outlet latching valve 
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18 21 Circulation latching valve 

19 25 Purge latching valve 

20 24 Condenser as a condensation means 
22 Tank as the Gas-Capacity Section 
28-31 Pressure sensor 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The outline block diagram of the fuel cell system in which 1 operation gestalt of this 
invention is shown. 

[Drawin g 2] Similarly it is a control-system Fig. 

[Drawin g 3] The control flow chart performed in a controller. 

[Drawin g 4] The outline block diagram of the fuel cell system in which the 2nd operation gestalt of this 
invention is shown. 

[Drawin g 5] Similarly it is a control-system Fig. 

[Drawin g 6] The control flow chart performed in a controller. 

[Description of Notations] 

1 Fuel Cell 

2 Anode Gas Supply Line 

3 Cathode Gas Supply Rhine 

4 Anode Circulation Line 

5 Cathode Circulation Line 

6 Purge Line 

7 Cutoff Means 

8 Cel Electrical-Potential-Difference Sensor 

9 Controller 

10 Rechargeable Battery 
1115 Inlet-port latching valve 
12 16Blois 

14 17 Outlet latching valve 

18 21 Circulation latching valve 

19 25 Purge latching valve 

20 24 Condenser as a condensation means 
22 Tank as the Gas-Capacity Section 
28-31 Pressure sensor 

[Translation done.] 
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